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Abstract:

Background and Objectives: Micturition reflex is long been taught as an interplay of autonomic and
somatic nervous system. This reflex is expected to vary with bladder-habits, gender and BMI differences
but no study supports this theory sufficiently. The objective of this study is to provide evidence for vari-
ation in bladder capacity to hold urine by bladder-habits, gender and BMI.

Methods: A total of 69 15t year dentistry students (20 males & 49 females) who consented were asked to
empty their bladder naturally followed by drinking measured amounts of mineral water in glass-bea-
ker to the level that they would not be able to hold urine any further. They were advised to note down all
their feelings during that process as mentioned in the response form. They also accounted their usual
bladder-habit of postponing the visit and lastly expressed that they passed urine in presence of favor-
able or unfavorable condition.

Results: Male students due to comparatively greater mean height and weight had significantly higher
maximum capacity of bladder to hold urine independent of BMI. Likewise there was gender-wise signi-
ficant difference in appearance of 1st desire to micturate, discomfort and pain in terms of filling capa-
city of bladder. Micturition-postponing-behavior did not affect significantly the maximum capacity to
hold urine but played significant role on voluntary control of micturition under unfavorable circum-
stances.

Conclusions: Bladder capacity and voluntary control varies with gender and accommodating behavior
respectively. This study may help in establishing a data base in our study population and may add to
scientific knowledge.
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INTRODUCTION

Bladder health can be maintained by promoting heal-
thy bladder habits and behaviors.! Urodynamics of
micturition are highly affected by water consumption
and urine production rate. However, the diurnal urine
volume instead of urinary frequency is considered to
be more affected by fluid intake.23 There are certain
physiological and behavioral differences as regards the
control of bladder, thus influencing voiding and incon-
tinence. The physiology underlying gender differences
regarding bladder behaviour is not well understood,
thus highlighting the need of further research in this
area.4+¢ It has been shown that water consumption and
urine production show a gender specific pattern.6 In
addition, females tend to empty their bladder without
sufficient relaxation of pelvic floor which may lead to
bladder dysfunction more commonly in females in
subsequent stages of life.s There are gender related dif-
ferences in the position and shape of bladder. Female
bladder is not only placed more caudally but also it’s
less compact in horizontal plane as compared to male

bladder. However, gender actually has no direct influ-
ence on bladder capacity. Bladder capacity and there-
fore urine output rate remain the same in both gen-
ders, under normal physiological conditions.”8
Mechanism of sex differences in urine holding cap-
acity needs to be explored further as it can provide the
basis for the pathophysiology of lower urinary tract
symptoms (LUTS). Different bladder emptying rates
have been seen even in full term male and female new-
borns, showing a difference in urodynamics right from
the beginning.9® Anatomically, a difference in the
smooth muscle arrangement in bladder wall as well as
in proximal urethra has been noted in case of females.
A circular smooth muscle layer surrounding the longi-
tudinal muscle layer is found in proximal urethra but
was found absent in bladder neck in a study on Japa-
nese women. Similarly, another study has shown some
difference to exist not only in the arrangement but also
in the innervation of smooth muscles in males and
females in the proximal urethra and showing the pre-
sence of a proximal pre-prostatic urethral sphincter in
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males.1112

Very little is known about the behavior of bladder
under different circumstances especially if we consider
the effect of gender and BMI.1489 As mentioned in
Guyton text book of medical physiology the higher cen-
ters have inhibitory control over external urethral sph-
incter by pudendal nerve. Even when the micturition
reflex has initiated, higher center inhibition may come
into action under unfavorable circumstances like in
case of in-availability of a clean and vacant toilet.13
Practical demonstration of physiological mechanisms
(like micturition reflex) and establishment of data base
in our population is grossly lacking. So, the objective of
our study was to identify the influence of gender, BMI
and circumstances on bladder behavior as it can pro-
duce a variety of effects in subsequent life.

MATERIAL AND METHODS

This was a cross sectional comparative study conduc-
ted on 69 first year dental undergraduate students (20
males and 49 females) at University College of Medi-
cine and Dentistry, The University of Lahore, after tak-
ing their written informed consent. The students with
urinary problems were excluded from the study after
medical examination. They were advised to refrain
from fluid intake since morning (4 hours of conduction
of experiment). Then they were asked to empty their
bladders at the beginning. Their height and weight was
recorded and BMI calculated. Thereafter, they were
advised to drink measured quantity of water using gra-
duated glass beakers. They noted the volume of water
intake in milliliters at which they developed the first
sensation or urge for micturition; abdominal fullness;
pain in holding urine and finally, they were asked also
to note at what capacity of water intake, they decided
to pass urine. Meanwhile, their bladder habits of post-
poning the visit were also accounted for. It was also
mentioned that they finally passed urine or not in pre-

Table 1: Comparison of participants by gender.

sence of favorable or unfavorable toilet conditions.The
duration of this study was 3 hours.

RESULTS

In our study, it was noted that male students had a
greater capacity to hold urine, but this urine holding
capacity cannot be attributed to increased BMI. Irres-
pective of the micturition postponing behavior, the
maximum capacity to hold urine, as depicted by inte-
nse desire to micturate and lower abdominal pain, can-
not be altered although voluntary control can play its
role under unfavourable conditions in terms of availa-
bility of place (vacant toilet) and its hygiene. Bladder
capacity increases significantly in male gender and
there is late onset of the desire to evacuate along with
development of discomfort & pain (Table 1).

Body weight and height did not affect the maxi-
mum capacity of bladder significantly. Similarly, BMI
(independent of gender) did not affect maximum cap-
acity of bladder to hold urine. Likewise behavior to
postpone micturition did not affect the maximum bla-
dder capacity. Subjects with micturition postponing
behaviors significantly held urine (p 0.02) until favor-
able conditions were available (Figure 1).

DISCUSSION

This is one of the pioneer studies in the region to ex-
plore the bladder behavior under the effect of gender,
BMI and unfavorable circumstances. There is little
awareness in this regard as compared to the magni-
tude of issue.r5714 A similar study conducted on Japa-
nese women showed the existence of a ventrally loca-
lized structure instead of a complete circular smooth
muscle layer around the longitudinal layer.

Similarly, another anatomical study conducted on
smooth muscle of developing human urinary bladder
showed a gender related difference in the arrangement
and innervation of smooth muscles which may play a

Males (n = 20) Female (n = 49) P-value

Weight (kg) 72.20 + 11.99 59.06 £ 13.54 < 0.001"
Height (cm) 174.85 £+ 7.69 157.79 + 6.17 < 0.001"
BMI 24.38 £ 4.92 23.84 + 5.44 0.706

15t sensation of f ullness (ml) 487.50 + 170.04 585.71 £ 259.80 0.124

15t desire to micturate (ml) 1230.00 + 473.62 944.90 + 300.74 0.019*
Feeling of discomfort in holding urine (ml) 1560.00 + 426.00 1216.33+ 305.74 0.003"
Sensation of pain in holding urine (ml) 1850.00 +502.10 1473.47 + 307.39 0.004"
Maximum bladder capacity to hold urine (ml) 2235.00 + 672.21 1635.71 £ 366.00 0.001"

*Statistically significant difference (P < 0.05; Student’s t-test)
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Fig. 1: Variable retention of urine in subjects with or with-
out micturition postponing behavior under favor-
able and unfavorable toilet conditions (p-value
0.02%).

role in different bladder behavior under different con-
ditions in both the sexes.’> Many other studies carried
out in both humans and animals showed a variation in
the urine production and micturition characteristics in
males and females.25-9

It is concluded that the current study suggested
that bladder capacity itself is not affected by gender or
body mass index. However, there is an effect of unfa-
vorable circumstances on urine holding capacity by
bladder (accommodation behavior) under voluntary
control. Moreover, despite of the fact that bladder size
is not affected by gender, males had an urge and comp-
laint of abdominal pain and tenderness due to filling of
bladder much later than females. This can be attribu-
ted to anatomical difference between male and fema-
le’s smooth muscle of bladder.

RECOMMENDATIONS

This study may help in establishing a data base in our
study population and may add to scientific knowledge.
The data presented was based on a relatively small
sample.We would like to conduct similar gender based
and age-related study on larger sample size for more
reliability of results. Because of the fact that healthy
bladder habits lead to a healthy lower urinary tract and
prevents the development of LUTS, it is highly recom-
mended that further studies are carried out to study
the bladder behavior under different circumstances.

Conflict of Interest
The authors do not have any conflict of interest.

Author’s Contribution
MQJ: Conducted the research, improve the diagram
and final draft of manuscript. SS, QM and ZN: Prepa-

red the initial draft of manuscript. WL: Applied statis-
tics and interpreted the results. SM: Conceive the idea,
evaluated the results and improve the final draft of the
manuscript.

REFERENCES

1. Lukacz E., Sampselle C., Gray M., Macdiarmid S., Rose-
nberg M., Ellsworth P. and Palmer M. A healthy blad-
der: a consensus statement. Int J Clin Pract. 2011 Oct;
65 (10): 1026-36.

2. Schimdt F, Shin P, Jongender TM, Djurhous TC, Con-
strantinov CE. Urodynamic patterns of normal male
micturition: Influence of water consumption on urine
production and detrusor function. J Urol. 2002; 68:
1458-1463.

3. Griffiths DJ., McCracken PN., Harrison GM., and Gor-
mley EA. Relationship of fluid intake to voluntary mic-
turition and urinary incontinence in geriatric patients.
Neurourol Urodyn. 1993; 12 (1): 01-7.

4. Ellsworth P, Marschall-Kehrel D, King S, and Lukacz E.
Bladder health across the life course. Int J Clin Pract.
2013 May; 67 (5): 397-406.

5. Bauer RM, and Heubner W. Gender differences in blad-
der control: from babies to elderly. World J Urol. 2013
Oct; 31 (5): 1081-5.

6. Schmidt F, Yoshimura Y, Ni RX, Kneesel S, and Cons-
tantinou CE. Influence of gender on the diurnal variat-
ion of urine production and micturition characteristics
of rats. Neurourol Urodyn. 2001; 20 (3): 287-95.

7. Kristiansen NK, Ringgaard S, Nygaard H, and Djurhuus
JC. Effect of bladder volume, gender and body position
on the shape and position of urinary bladder. Sc and J
Urol Nephrol. 2004; 38 (6): 462-8.

8. Wahl EF, Lahdes-Vasama TT, and Churchill BM. Esti-
mation of glomerular filtration rate and bladder capa-
city: the effect of maturation, ageing, gender and size.
BJU Int. 2003 Feb; 91 (3): 255-62.

9. Patra PB, and Patra S. Sex differences in the physiology
and pharmacology of lower urinary tract. Curr Urol.
2003 Feb; 6 (4): 179-88.

10. Wen JG, Ren CC, Chen Y, Lu YT, Yang L, Cui LG, Wen
L, et al. Free voiding patterns in pre-term and full term
newborn infants are different between males and fema-
les. Acta Paediatr. 2014 Oct; 103 (10): 450-3.

11. Kurihara M, Murakami G, Kajiwara M, Taguchi K, Tsu-
kamoto T, and Usui T. Lack of the complete circular rha-
bdosphincter and a distinct circular smooth muscle lay-
er around the proximal urethra in elderly Japanese wo-
men: an anatomical study. Int Urogynecol J Pelvic Floor
Dysfunct. 2004 Mar-Apr; 15 (2): 85-94.

12. Gilpin SA, and Gosling JA. Smooth muscle in the wall of
developing human urinary bladder and urethra. J Anat.
1983 Oct; 137 (3): 503-12.

13. Hall JE. Guyton and Hall textbook of medical physio-
logy. Elsevier Health Sciences, 2015 May 31.

14. Zhang WY, Zhang XP, Chen JW, Sun YR, Wang J, Hu H,
and Xu KX. Effect of age on urodynamic parameters of
women with urinary incontinence. Beijing Da Xue Xue
Bao. 2016 Oct 18; 48 (5): 825-29.

Biomedica Vol. 33, Issue 2, Apr. — Jun., 2017

130



